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1 
This invention relates to hoisting mechanism, 

and particularly to a hoisting mechanism appli 
cable to the raising and lowering of heavy loads 
to be moved into an aircraft from the ground 
or out of an aircraft to the ground, or other 
point of lower level. 
An ob"e<:t of the invention is to provide elec 

trically operated and controlled hoisting mecha 
nism of sufficiently small dimensions to permit of 
its use within the small space available on air 
craft, while at the same time of sufficient load 
lifting capacity to handle the relatively heavy 
equipment which it is sometimes necessary to 
carry in an aircraft of the cargo type. 
Another object is to provide an electrically op 

erated mechanism in which the prime mover is 
an electric motor controlled by novel mechanism 
normally operating as a ‘brake upon the rotating 
elements of the motor, and effective to prevent 
rotation of the motor (and hence to prevent any 
movement of the load connected to the hoisting 
mechanism) except when current is ?owing to 
the motor windings. 
Another object is to provide in a mechanism of 

the character indicated, alternative manually op 
erable means, and novel interconnecting gearing 
between the motor operated means and the man 
ually operable means. functioning in such man 
nor that one constitutes a reaction absorbing 
means for the other, depending upon which is 
being employed as the hoisting agent. 
Another object is to provide novel electrical 

control means for both the motor and the brak~ 
ing mechanism above referred to. 
These and other objects of the invention will 

become apparent from inspection of the follow 
ing speci?cation when read with reference to the 
accompanying drawings wherein is illustrated the 
preferred embodiment of the invention. It is to 
be expressly understood, however, that the draw 
ings are for the purpose of illustration only, and 
are not designed as a de?nition of the limits of 
the invention, reference being had to the ap— 
pended claims for this purpose, 

Fig. 1 is a longitudinal sectional view of a de 
vice embodying the invention; 

Fig. ‘2 is a transverse sectional view along line 
2--2 of Fig. 1; 

Fig. 3 is an end view looking to the right of 
Fig. 1; and 

Fig. 4 is a diagram of the electrical connec 
tions. 
In the drawings, the reference character I des 

ignates an electric motor, which as shown is of 
the direct current type with series wound ?elds 
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2 
62 and ill (Fig. 4) wired for alternative energiza 
tion, and with a rotating armature normally sub 
jcct to the braking action of a friction disc as 
sembly, designated by the reference character 

The friction disc assembly is shown as located 
at the commutator end of the motor, and con 
sisting of a series of friction discs splined alter 
nately to a member 3 having driving connection 
with the armature of the motor on the one hand 
and a member [3 fastened to the housing on the 
other; the said discs being normally held in brak 
ing relationship one to the other by a set of an 
gularly spaced coiled compression springs 6 which 
act upon a pressure plate 5 of magnetizable ma 
terial. A solenoid coil 6 is located in close prox 
imity to plate 5 such that when the solenoid is 
energized the plate is pulled away from the disc 
pack, overcoming the force of springs 4 and com 
ing to rest against coil housing 1. This action 
occurs whenever the motor is energized, since 
the coil winding 6 is paralleled with the motor‘ 
circuit 3!, and is energized each time either of 
the two directional switches (32 and 33, Fig. ii) 
is closed. These switches are, in turn, controlled 
by master switch 36 and relays 31 and 38. 
A centrifugal device is also included as part of 

the ‘brake assembly. This consists of a series of 
steel balls 8 imbedded in tapered holes in mem 
ber 5 secured to the armature shaft and in simi 
lar holes in backing plate ill splined to 9 and 
rotating with it. At normal speeds, as when 
lifting a load when the brake 2 is free, the cen 
'trifugal force of these balls is more than coun 
teracted by a spring ii backed against an abut 
ment l2 secured to brake member 3. However, 
when the motor is reversed and a load is being 
lov' 1d, the torque on the motor shaft is ma~ 
t rialiy reduced, since the load itself would pro- 
c. .ce armature rotation even if no current were 

through the motor ?elds (assuming the 
brake to be released). The speed of the armature 
at this stage is much higher, since the motor 
is of the series type. (The top or peak speed is 
preferably limited to three times normal lifting, 
or full load speed.) Since centrifugal force is 
proportional to the square of the speed, the force 
exerted by the balls axially against plate It] is 
many times greater during the load lowering op 
eration than at normal (load lifting) speed. 
Plate it! is thereby moved axially against the discs 
2. moving these also against magnet plate 5 and 
clamping the discs sumciently to create a torque 
drag on the armature and thereby limit its peak 
speed. This same action occurs when the brake 
is manually freed by a pull on lever 16 hinged 
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to the rear cover at point l1 and connected to 
rod 58 to move the rod longitudinally until its 
shouldered inner end contacts plate 5 and pulls 
it away from the disc pack. In lowering a load 
or weight, therefore, it is not essential that the 
motor ‘be energized, since the operation may be 
accomplished by this manual release. However, 
should the motor be used, its current draw would 
be negligible at the low torque values. In fact 
(as above noted) the armature is dragged along 
rather than doing the driving. 
Three sets of planetary gears in series, hav 

ing a total reduction of 546 to 1, are shown as 
connecting the motor to the output shaft 2i. 
The planetary internal or annulus gear 3:2 is 
normally held stationary by the friction of the 
worm gear 23 (secured to its outer surface) 
against the teeth of the mating worm 24. The 
reduction ratio (45 to 1) between the worm 2G 
and output shaft H is mostly between the worm 
and the gear, the planetaries adding very little 
to it.‘ Rotation of the worm gear 23 rotates the 
annulus gear 22 and all the planets, the reaction 
member being the armature pinion 25, which is 
held stationary by the armature brake 2. The 
load on the output shaft 2| may therefore be 
raised or lowered by manual effort applied to the 
worm shaft 24. 
When control switch 36 is thrown into contact 

with terminal 40, relay 3'! is energized and switch 
32 is closed, thus sending current (from source 
?ll) to the motor I by way of series ?eld wind~ 
ing 4-6; the said series ?eld winding 65 having 
such a direction of wind, in relation to the ar 
mature, as to cause rotation. of the motor in the 
load lifting direction. The lower the load the 
operator throws switch 36 against contact 6!, 
whereupon ?eld 4']. rather than AG, is excited. 
This reverses the direction of rotation. 
The three sets of planets of the planetary 

gearing are mounted on ball-bearing assemblies 
carried by individual carriers or cages, as in~ 
dicated at 64, 61 and 6B in Fig. l; the cage 5'? 
being also shown in Fig. 2. The cage 64 has an 
extended hub upon which gear teeth are formed 
to constitute the sun gear (53) of the middle 
planetary set; the stub shaft 6i being of re 
duced diameter at its inner end to receive said 
cage 54 and also the bearing sleeve or bushing 
85 which facilitates rotation of the cage 64 and 
sun. gear 63 about the shaft ill. The planet cage 
558 also has an elongated hub 69, which is rotat 
able about the stub shaft 5i, and at its outer 
portion is internally splincd to receive the cor~ 
respondingly splined load-engaging member 2!; 
the parts 69 and 2! being further secured against 
relative movement by the insertion of a locking 
ring 15 having an inwardly turned end portion 
as indicated at ‘M. A fan it‘ is also shown as 
keyed to the armature shaft T! and is adapted 
to circulate cooling air and remove excessive 
heat by way of the apertures 18 in the motor 
housing. 
What is claimed is: 
1. In mechanism for raising and lowering a 

load: a motor having a rotatable armature oper 
able fer raising or lowering the load; brake 
means operatively associated with said armature 
to normally preclude rotation of the la tter, when 
the motor is deenergized; electrically operated 
means disposed in circuit with said motor and 
effective, upon energization of said motor, to 
render said brake means ineffective thus afford~ 
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4 
ing rotation of said armature; and speed actu 
ated means responsive to the rotational speeds 
of said motor armature and operatively asso- 
ciated with said brake means for progressively 
applying a pressure to the latter to thereby limit 
the rotational speed of said motor armature. 

2. The structure of claim 1 as set forth and 
de?ned therein; including means independent 
of said electrically operated means and opera 
tively associated with said brake means to render 
the latter ineffective to braking regardless of the 
deenergized motor. 

3. In a mechanism for raising and lowering a 
load: a motor having a rotatable armature oper 
able for raising er lowering the load; a plurality 
of alternately arranged ?xed and rotatable brake 
discs with the latter discs operatively connected 
to said armature and capable of coacting with the 
fixed discs to normally preclude rotation of said 
armature when said motor is deenergized, a pres 
sure plate coactable with said discs for render 
ing the latter effective to braking; electro-mag 
netic means disposed in circuit with said motor 
and effective, upon energization of the motor, for 
rendering said pressure plate ineffective to brak 
ing; and speed actuated means responsive to the 
rotational speeds of said motor armature and 
eperatively associated with said discs for pro 
gressively applying a pressure to the latter to 
thereby limit the rotational speed of said motor 
armature. 

4-. The structure of claim 3 as set forth and 
de?ned therein: including means independent of 
said electro-magnetic means and operatively as 
sociated with said pressure plate for rendering 
the latter ineffective to braking regardless of the 
deenergizing motor. 

5. The structure of claim 3 as set forth and 
de?ned therein: including means extending 
through said electro-magnetic means and con 
nected to said plate and operable independently 
of said electro-magnetic means and said speed 
actuated means for rendering said plate ineffec 
tive to braking regardless of the deenergized 
motor. 

6. In a mechanism for raising and lowering 
a load: a motor provided with an armature shaft 
operable for raising or lowering the load; a 
sleeve connected to said shaft and rotatable 
therewith; a housing enclosing said motor; a 
series of brake discs ?xed to said housing; an 
alternating series of brake discs connected to 
said sleeve and rotatable therewith; said discs 
being coactable to normally preclude rotation of 
said armature shaft when said motor is deener 
gized; a pressure plate coactable with said discs 
for rendering the latter effective to braking; 
electro-magnetic means disposed in circuit With 
said motor and effective, upon energization of 
the motor, for rendering said plate ineffective 
to braking; and centrifugal operated means con 
nected to said shaft for rotation therewith and 
operatively associated with said discs for pro 
gressively applying a pressure to the latter to 
thereby limit the rotational speed of said arma 
ture shaft. 

7. The structure of claim 6 as set forth and 
de?ned therein: including manually operable 
means operatively connected to said pressure 
plate for moving the latter to thereby render said 
pressure plate ineffective to braking regardless 
of the deenergized motor. 

ROMEO M. NARDONE. 


